The efficacy of two triggering systems was compared during neonatal patient triggered ventilation: the Graseby MR1O respiration monitor and airway pressure changes. Ten preterm infants were studied, median gestational age 33 weeks (range 28-35 
Patient triggered ventilation has now been available for neonatal use for about three years. ' The commercially available system incorporates as a trigger system a Graseby MR1O respiration monitor. The Graseby capsule detects the infant's respiratory efforts by changes in abdominal expansion and is commonly used for the detection of central apnoea. The signal from this capsule can be used to trigger the manual breath control of the SLE ventilator. The ventilator so triggered delivers a single positive pressure inflation of magnitude and duration previously determined in conventional mode. Using this system one centre has demonstrated, in a small number of infants, improved gas exchange when compared with conventional ventilation.' They have also claimed that patient triggered ventilation is associated with a lower incidence of pneumothorax,2 but only made comparison with historical controls. Although this triggering system is now commercially available, it remains in limited supply and no other centres have reported on the efficacy of this system.
We have also had experience of patient triggered ventilation and reported similar short term benefits-that is, improvements in blood gases.3 4 These results, however, were obtained using a variety of other triggering mechanisms: changes in oesophageal pressure or airflow. 3 Differences between the two systems at each inflation time were assessed for significance using a paired Wilcoxon rank sum test.
Results
The inflation volume at both 0-24 and 0 3 seconds was significantly larger using the airway pressure compared with the Graseby system (table 1). Lengthening the inspiratory time was associated with an increase in the trigger delay for both systems; however, the trigger delay was Using the airway pressure triggering system, ventilator inflation is coincident with inspiration and is complete by the onset of spotaneous expiration (A). On changing to the Graseby capsule MRIO triggering system, the ventilator breath isfrequently delivered at the end ofspontaneous expiration because ofthe prolonged trigger delay, spontaneous inspiration (B) results in a larger tidal volune than positive pressure inflation (C), both display a smaller tidal volume than that seen with the airway pressure trigger system. The Graseby system was associated with a significantly longer trigger delay at all inflation times. A long trigger delay has a number of disadvantages. A lag in the onset of the positive pressure inflation will result either in most of the spontaneous inspiration being unsupported by ventilator inflation or in some cases ventilator inflation occurring only after completion of spontaneous inspiration. Such interactions result in diminished inflation volumes compared with those seen when the trigger delay is short, this will reduce minute volume and hence may impair gas exchange. A long trigger delay also means that unless extremely short inflation times are used, with possible deleterious effects on the waveform,7 positive pressure inflation could extend into spontaneous expiration, provoking an asynchronous interaction and hence increasing airleaks.8 No infant in this study developed a pneumothorax and short inflation times (maximum 04 seconds) were used throughout, but the sample size was too small to make a meaningful statement regarding the influence of patient triggered ventilation on the incidence of airleak. Although the airway pressure trigger system was superior to the system utilising the Graseby MRIO capsule, even the airway pressure trigger delay may be too long. This delay could be reduced by decreasing the gas flow within the circuit. Such a reduction would diminish the amount of effort the infant would have to generate to exceed the continuous pressure within the circuit and thus exceed the pressure necessary to trigger the ventilator. Reduction in flow would, however, adversely affect ventilator waveform, particularly if short inflation times were being used. 7 We conclude other triggering systems and forms of patient triggered ventilation need to be urgently evaluated. In the meanwhile, we recommend that the airway pressure trigger should be used for neonatal patient triggered ventilation in preference to the Graseby MRIO respiration monitor.
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